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THE METALLURGY  OF GOLD.
Messrs. MacArtlmr and Forrest found that dilute cyanide solutions exercise a " selective action" in dissolving gold and silver in whatever form, they may be present, in preference to sulphides or other salts of the base-metals. There are exceptions to this rule, some of which are noted in the sequel. " For instance, cyanide of potassium solution has a strong tendency to dissolve precipitated sulphide of zinc, but its action on the natural sulphide of zinc, blende, is almost nil. The same holds for compounds of iron, and thus we prove selective action by the average result of a series of experiments on ores. Let us suppose a pyritic ore containing about 7 per cent, of iron and 8 per cent, of sulphur with about 1 oz. of gold to the ton. Alter grinding, this ore is treated with a solution containing about 1 per cent, of cyanide of potassium. The most of the gold will be dissolved and the rest of the ore left practically untouched. It is obvious that the amount of cyanogen contained in the solution is insufficient to combine with the iron present in the ore, yet, notwithstanding the much greater mass of iron sulphide present and open to attack, it is the gold that is selected for action by the cyanide solution. Taking the average result of our work we find that a higher percentage of gold than of silver is extracted, which justifies us in concluding that the selective action is greater on the former than on the latter. One of the ores on which our early investigations were done was composed as. under :—
Copper,".
Arsenic,
Antimony,
Sulphur,
Iron,
Silica,    .
Lead,
Zinc,
Alumina,
Gold, per ton,
Silver, per ton,
0-15 per cent. 15-09      „ Traces.
14-65 per cent. 18-77 36-20
2-66
4-00
4-20
2 ozs. 2 dwts. 16 grs.
2 ozs. 13 dwts. 8 grs.
" In this ore we had an extraction of gold 85 per cent., silver 50 per cent.r for a consumption of cyanide of about 045 per cent., and investigations-showed that the action was directed in the order, gold, silver, iron, zinc, copper. For the amount of cyanide consumed it is obvious that the amount of base metals dissolved must have been very slight.
" The consumption of cyanide on fresh concentrates varies naturally with the composition of the concentrates. In many cases it is less than 0-2 per cent, of their weight. When the concentrates contain marcasite there is a greater consumption of cyanide than when the pyrites is entirely of the ordinary yellow cubical description. The presence of compounds of copper, physically soft, also tends to increase the consumption." 1
It has been laid down as a general rule that oxides, hydroxides, carbonates,, sulphates and sulphides of those metals which are electro-positive to gold in cyanide solutions are dissolved more rapidly than the last-named metal,, whether it is present in the metallic form or contained in its commonly occurring salts.
This rule certainly applies to the precipitated salts commonly occurring: in the laboratory, but J. S. MacArthur has shown that the case may be quite-different when the naturally occurring minerals are concerned. He states-
1 Private communication from J. S. MacArthur.unr., AV/. <m<l ;!/»//. •/., l>w. 21), 1888.
